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𝛒 = 𝒁
𝐌𝐎−𝟐 + 𝐌𝐅𝐞+𝟐

𝐍𝐀𝐕𝐂
                                                                    (𝟏)

𝐕𝐏 = √
𝟑𝐁 + 𝟒𝐆

𝟑𝛒
                                                                            (𝟐) 



 

 

𝐕𝐒 = √
𝐆

𝛒
                                                                                           (𝟑)

𝛉𝐃 =
𝐡

𝐤𝐁
[

𝟗𝐧𝐍𝐀𝛒

𝟒𝛑(𝐌𝐎−𝟐 + 𝐌𝐅𝐞+𝟐) (
𝟏

𝐕𝐏
𝟐 +

𝟐

𝐕𝐒
𝟐)

]
𝟏

𝟑                              (𝟒) 

𝑬 = 𝟗𝑹𝑻(
𝟏

𝒙𝑫
)𝟑 ∫

𝒙𝟑

𝒆𝒙 − 𝟏

𝒙𝑫

𝟎

𝒅𝒙                                                                                  (𝟓)

 

𝐱𝐃 =
ℏ𝝎𝑫

𝒌𝑩𝑻
=

𝜽𝑫

𝑻
                                                                                                            (𝟔) 

ℏ ω

𝑭 = 𝟗𝑹𝒁𝑻 ∫ 𝒙𝟐 𝐥𝐧 (𝟏 − 𝒆−
𝜽𝑫
𝑻

𝒙) 𝒅𝒙                                                                          (𝟕) 

𝑪𝑽 =
𝒅𝑬

𝒅𝑻
= 𝟗𝑹 (

𝑻

𝜽𝑫
)

𝟑

∫
𝒙𝟒𝒆𝒙

(𝒆𝒙 − 𝟏)𝟐

𝜽𝑫
𝑻⁄

𝟎

𝒅𝒙                                                             (𝟖) 

𝑺 = ∫
𝜹𝑸

𝑻
= ∫ 𝒄𝒗

𝒅𝑻

𝑻
= 𝟗𝑹𝒁

𝜽𝑫

𝑻
∫ 𝒙𝟑[

𝟏

𝒆
𝜽𝑫
𝑻

𝒙 − 𝟏
− 𝐥𝐧 (𝟏 − 𝒆−

𝜽𝑫
𝑻

𝒙)]𝒅𝒙       (𝟗) 

∆𝑮 = 𝑯 + 𝑻𝑺 = 𝑯 + (𝟎)𝑺 = 𝑯                                                                            (𝟏𝟎) 



 

 

𝑷(𝒙) = 𝒂𝒙 + 𝒃                                                                                                          (𝟏𝟏)
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